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Dwrmg iiM ■oBiMor tint f»n •f iffflSf mm* «QPflniJK « uttmi 

In tlM avHli OoMt BaasMf tb^ mflUv notload wltt sonvlM 
aoiiA laior«st tn* ••stvMM vHb «bloli latves of •«ari«jLji valui vw« 

««r« niid« In »«€«rd %• «m f«v«c« TiSa* «f msH wpmUm 9t Mk m* 
•«i« ta Vim o«ttit Bfucw. fiiM* 0kMrv«timwt i«iii« ••ariMa nar* 
••PMlftlSy to tli« •ximi %• itfUdh «i«ii iipmIm vm «ii«i tr stovK^ 
iM^adcd alM tli« nuiK« o« aiitrlbaii*a« aXtllnd*, aaA nod* «f 



Lat« in th« /ear« in ev<l«p to aMfortalii If posalbla ili«tb«r 
«]ias« elNMarrstloni lnaioat«d fuiay tli« »mA taIsm tad migiAtiMimm 
•f ta«M ofilui fw fOrag«» a oUasieaX asiUyala vaa unAortafcan ao▼«B^- 
iag alz apaoioa of eaka audi ona of poiaea aak» Oaly tlioaa apaaiaa 
¥«pa olioaaa lealdh. coaat en hHla» rldcoa« aaA neimiaiaa ahara til^ 
Xaga la liqpoaslbXa; aad fha objaoi ki^t eoatlniaUy ia Bind aaa iHa 
favaga valaa of Hia laaraa of tha dlff aroat i^aoiaa* 

^a 

It la Ilia iFuvpaaa of fhia papas la clva la fail Hm vaaolia 
af bolli ob8«irailoa aad aaaSjralat aad to dlaoaaa tlia liaanoair or 
laak of hafiBDir tootaaaa tba tae« 

I 

B0IAHZ9A& BOEfStm 
Ska Raasaa aoTorad W ttia invaatlsatloa ara thoaa altoatod la 

! S - - - . 



tftlali %• iMnbolAt eMatTt in tiM vMiioni parts of oaIum mA oitai 
OwialiMt i»A ii wmt luwl awi t^uam ooniitr* Xbi« aaMt iM trvlMa 
of til mo MHii OMst RaiCM* ftiiAt la ytgaara to Mk«t mqt bo taAURi 
«Iae as a trpa «f tbt Soitlh oaaat BaiiBat* ttnia Hia tarowaias araaa 
of tHa ooast laiieaa asyaaa aavw abtui MM^tniant of tho siaio* Md* 
im to Hioaof tlioao waaa of tlio lowor si«Rra fsot-iiixio vidoii aero 
oonvod tor naur of «moo osao onwIoo of oaka» wo iwvot oo fM om» 
tiro rogioa oMJI0hi4 W teovolas otfu» aboat oiio-4ialf Vnm ttato aar«t« 

fte ais apoaloo of oalui aaft tlio poiaoa oofcf (a apooieo oi to* 
aaeh)» ohoaon fsroa tlda teovolag aaMa twt infootisatloa aaft Alooo** 
•loa li«ro aro all oGulnaivoir QalifMRiiaii am iMMWllaar to Hm ttato 
vith tbo ono oiooi^tloa of Qaorewi •Nnrraiia» itiioii w o oooo oe«th fsen 
OMSoa la tho Coaat Baasoo. 

laoli of thooo oaka faorloo la vaago aoeoidti« to t«q»oratiahi« 
altitaoo aaA imaSaiWl 03Ad tlio Tasao of oaoli ayo a io o aa an»o«a#> 
i agg a a aaa aliaoot dlraetSy vitb tlio altitadOt «a»«tt liiaa nodlfiod 
W oaqpooHM to tao dlaoot »tra of mo ana. Soclanlag m tho low 
blUot Hio ala spooioo aaooooA oao mmfaxm la aaavar dlatlaat aoaoa 
99 vaasoot aa foU««as<- 

Blao otkf(9»mtMm do a g laal i») fioxub Oik audi ouvl-loaf saaab 
o«fc«(4» tfanaaa aaA ito torioirf yofo3ata») eaiyoa lIto eakt (a* 
«ialia«iii«) Ittttl OdLt (q. alaroolopio)t Blaok oaa» («• oaUfotaloa), 
aaA imito Mountala Oikf (Q* cosraaa)* 



Hit fiiUivtag d««<nplptl«a vill atiflopt to obiSfMUoris* MOh 
InUvidBtX «»«elM la ilM tit^w «rd«i*t as r<«»d8 fo«a« aod« of 
«crr»m«f vaag** tad lli« fMcg* vaIxm mi laAlsaiod W tSit 0't««k 
f #a41nK uvon iU 

mm QAX (QUQiroas douglasil)* 
nw BUwt i« jia«fc» Ml, (QMBMoa dMgUaiDt VM«li«Bt ia 

f&YUrM UeallUaa* a iMlgihi of Mfl*, tat la oMBmar fwniA aa a 
aaftli tim ttbaat lA foot lilii^ ov aa a aiw» Dmb 4h-i f aet ia bail^it 
Zi la oral or xeual ^ appaamtma aad la eavaraA aeaaaijr wltli dazl: 
Malab laaraa* 2h« laevao ara abavaia %a oMoiat villi labaa atn- 
aaaly liiittoaalaf in liaa tovaad tlia spas* Za yamg iraaa and liantba 
iha xaataa ara inollniid ta t>aoaBa aplaaaoaat* Qia aaanuit bamo la 
aHalOair aopa* ara oral f antta aoa la aad ara about I ta X»3/B !»• 
^llaa long* 

Z» aXtltodo, ihia oak la Ualtad to tho lav faotmua and 
dry TaXltrt idi«a tuo toll la Hard aad rooky, aad aanv vaagoa ttp» 
vard to tSio hWim alopoa aad valliro* Zt la faitnd laoat abundantly 
In tbo dxy foothllla of tbo Innar ooaat Bansoat int baa a ooirolato 
raaga fron ]ioadoelB» eouaty and tho uppar saansDonta valliy tbroiigh 
tho ooaat aaasoa am Slirra Vorada to Yojoa PaaOf fram ^iutm^ atuii* 
tad lndl7ldnala axtoal ta tua narsla of tho tttjava Ooa«rt« 




Qutti'ous tloUc;lu3il. (uXuo or Hodc Oak). 
In its natiix'ul ran ti on Sol Rlv<3(r, La^ie Cottnly. 
Bio (ly Rock, -.lioiv; til.) lasit of tlia 
Osumliai Xncllans p^rishocl* 
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en tAcmim of tho ^awnmm of t%» Itaf • only eMi«« am ^tkmctp 
IffMM on ih« BliM Oak; but ilia Mai* uliiab la ylasUjEia ana miia 
a«talii« la axaalicit fe jA far hosat eaitla, abei^, gaaiat aM aftaa 

SORtlB QAX* (Qiiavoaa dmaaaa). 
THIS oak iji ft MoM taoRtaA iluati^ 6 av 6 faat hiifi* aoitalaV 
tag of nuiBaroiia aloaaiy tansXad fevaaaiiaa aiariiOK tnn naar tba 
oemdL. fho i«dUia aara uaoallr iavnaalaya wlib laavaa i wml i a* at 
the ems* aui xaatae «po oMani ia aiwtrata and a»tlya la tlia oldar 
troeat feat 9a aftaa aliatata-iaatlMA aai a Un aa owat la yanag livuba. 
ttar ara pala sproon in aalaor ana pa baa a a nt on ilia TaRtral alda* tho 
Maaraa ara otal am polntad* ftan l/M to 1-a/i laoliaa lonst am era 
eantalaad In ttiallav oupa* flM avop la Xlent am vaxjr itmartaln* 

ma aoxitb Oak la oonnanly fiaiim aaaaolatad aith naxy otkaer 
atarato in tlia dhapaarr I ^t tHa aaontalaa am uprav foothill alopaa 
In dxy looaXltlaa* Xt vangaa ftaa Xamaolm oaantar aoatlaRard thtom^li 
tlia oaaat Hangaa ta Lavar oaXltoynla« am la aXaa taum In tlM foot- 
mxxa icf tha siarxa Katada* 

Thia ainngb^ an aooount af Ita Xow liaMt of growtk la pa»tlao» 
Xavly adaptm to taro«alag« and la ono of tha haet for ahaop am 
gaata* OattXa* havov^er, dlaXlko It on aoooant of tta htank aplaaa 
aant Xoaraat tmt fam on It dnrlns tha wlntar ahan anov haa aavarm 
tha graom* or ihan for aiqr roaaan athar foo<\ la not ataUahXa* 




Qaerous (tnniDsa* (sorub Oak). 




Querous duaosa var. revoluta. 
( Curl-leaf Soxub OaK). 
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(q« tfunDfl^t tiri«ty r«To2ttiat) ^ & Tarldtar or fba sptelM 
wltH th* sasM Chap* «f hmA am halbli of srevth* th« Xmtm Olffof, 
lunraroTf tn teviag t)i« wvsHw •tronsS^ veroltttOf Hom SB^•e«ItttflK 
a ovlaA appMamwa* SlM viiAaMiAa ar tiM laaf la daaaasy taMKlaaa, 
and tba viiola locf ia thiofcar and roundaor fhaa thai of tha spaolaa* 
T3ia aooorna of Hia variatr avo aioiXar In alsa and ahava io tboaa of 
fiia apaoiaa« Imt ava aantalaad la aivan AaUavav eapa* 

'Sola 99k la a^ldam ftouad aaatu of San franola^ Bart ^taA 
vaadiiaa Ita graatwt afeuadaaBa narHi of Cla«r iMa on ilia 4xf aaatam 
alo3)«a of ihm ooaai iidigaa boardorlng on tha saflonunanta TaXlir utt 

Qia f orasa valtto of tlia vavlotr ia avpcranUy tha aaaa aa «iat 
of tSie 0poolaa« 

OAXfQV him OAK, ((toosotta vlsXla^oii)* 
Canyon liva <MIl« ( Qaacona wlallsanllt ) ilhan found In tna eaiH 

rona la a troo uaaalljr 20-40 foot lili(b« mi nHon li vftsaaa inia iha 

altepamly li la navav nii^« tnaa 8 f eoi* B«ra li la an lnirlaai»» 

ly ivandlMd tbrvlb vlih a »mnd iop* flia task on old iroea la voogb 

aol tbiOi^ Imi on tfumba li la aaaoili* tbm lavraa ava naaaUy ab- 

Xong»Xanpaalaia» aattrot aacraia or doniaiat and «a inaivoaa and 

dask fvoon In oolor. fbcy ara aboui 1-3/a inchos lone and 8/i of 
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Qu«roiss vialluenil. (Oanoa IilYe Oal^.) 
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an inoh wia«* in* mis tispm in tlw mewn/L seasoiit am »• Xongf 
Mssllat •lAmflv oMLong otaX* set In aa<)p aaoly onpa* flw BMuii ia 

umaisr aaanlr* 

Staa iriixab Is osbbmi in tlis elucpanna vltb tlis Qiaavstts tsnom 
am raagas vlib It in alilludo. It is weU dlstrlliatad la tlM 
oaast nangas froa lfi« SuMtt to 8aa Bcraamimt usiialSr at «iii« a 
distama fxoa Hia aaat Xt aXaa «iista« Int net aavaaiOyt ftan tft* 
nuiata tSiraoi^ tlia 1qv€V foathills af tha 8i«ra*s ta tajan paaa* 

fhm laaraa «f tbis sfamb ava sanest la pvafavanaa orm ttaasa 
9t tlia saxub Oak W ahaeVy s^ats, am oatua, am it is thns aftan 
faum etrlppad of lis laavas. 

KAXa OAK. (0iaxaii8 o^tfysalapis). 
(Q* eUsrsolapis) vlian f^aom gsavlae on veil aataraa am iva* 
taatad Slopaat la a traa 40-60 f 6<jt in liai^t» with lazga avacqplag 
bvanoliaa* On aocposad aXopaat howaracPt am an tba oppar rldgaa am 
paekSf It iMicaaMs a cjagayloaa lAisub with Q« saixyaaa. Zha laaraa 
aira otooog* Muta, ay oaopldatet ant Ira on aid t>.*ae« Hit aplaaa*- 
daatata an yaoag eaaa am on alioots* fhcqr aara pala am glottaoiis 
aboTO, vith galdan taamtun balow* Tha aaom la usttaUy 80lita»>» 
OTata or oral* %/U ta s inohaa lonc» and heraa la a tfiallav eup. 
Sha cxap «f laast is unoairtaln am la oftan Xttlnad tgr tha larvaa of 

Xha srenso of this oalL aztems fipon Soitthorn Oirafioa through 
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Quarcua vlills«nll. (cuioa Xilvo oan.) 






tlid Coast Honcoo sna yXasm rovoCr. end on thrtn.i£jU tho San Samardlno 
UsoRt-vlns to Lo-;>.^> coiiro.'nla* It of^en re i^os eloiviitloiiB of 0000 

tQjtm 

Hr ly oat tie, 

I^UiCK OAK« (Qaaroua oaliTorniea). 

'isoroua ocaif^mjtoa la a troe, 13 «- SO tr:t lilcli* ^tli oevosal 
lfien:i cTfjQt txKixnlioo* It Is f^oisnd udttaiy ifcya-* conlTeroos ti*e«38 
and »p: scrc:itly occmsyinc tha 8r£»9 *>qX^.. Totuir: trc^a ofton occur in 
desiBo i>.x>\7t2i» 'ind^ \iic9i )n tdULa oonOitloB or ttfian ovortfiaaovod W 
•tbor tro^s, crons alo\;}y« tbiiz oiu.>:ain' sto^ to laNnmo on thori* 
do loavQs or younc tro^a aro cov^rxl Itti u d^mo*) cpojr toRkmtma 
bOIcv;, ana are pulMoecmt a:)0V3. On ol<5 ir trooa tli-^ loaves are 
diOtfoua wltli llttoa t«3untmn. in aAispo* tii^ vtiy rs^on eblonc; to 
ln*oad2y ovate in outline* and aaoii oonaiats cr a>x!ut oe^.'oii loboa. 
file nut Is T3roadXy ovatUf ono Ineh in len£;t2it rjti T±j>*ma in the 
ooeom oocuwn* Tlio crop is ooaxstjr and anroGLluT>ia« 

Zh^ ra'A-:o or *Jho ^ l&d£L OtJt eat<aids S^rou tlie D^<^eatslo Biirer 
to orccon iinxnvjtk t3i j oosurt Bone 'S a^id Slorras find titrctiti^ the Qtm 
neamatn^ijTO Momitaino to Iio-.-xr caii:?oi.'nia. aiie oeSc odPton roai^ao 
olovatlojui or 7000 - aooo fo t. It lu aoaroe n 4Qr t}ie oeast. 

nie flesclbl J tvsturo or tlio lotivos of this oal: aUotm it to 
be oaally oaten iy o^.ttlo and o -sos ?o woll aa ty atie^ and eoata. 

w7- 
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Cii-i3Q?c"JU3 tfilifornlca (Llac:: Ool:). 



WBZZB VOOIYAXX 0AXf (9t«roiUi earx3r«m)t 
This speclee i« ^IriAtsU Into two sertflf ^UlfTflrlnc; onljr In 
ttng* and boleht of indltri^oaXs. 1b« tsrrioal klaft la « troe» 80* 
fO f««}i In hels^t vith oroei rlcM vxntnohas. Itn lor ^oa aro ottleng 
to oborato* -i to 6 Inohos lone* with oocvse Xobos. mo •eoms tcf 
•0!:alio or abortay podanoXod» ovtl to sllc^tljr oi^t^/o* about l-I 3/4 
inobofl In lonstl&t oontalnod in a flSiallow oup. 

It ransoo trcm Tanaouror** Zalam soiitlxvoatiravd throueSh weatcan 
7&0iiinston« Orogon* am tiie oocst Rcngoj of oaliftomia«to Santa 
eras* It Is UiQ crOy oaH uaod for luzabor on tlie Paotflo Ooaaif anA 
fumiii^ioa the osX msibor for tUt> fumituro f&otorloa of Voat Backai^* 

Tho othear fom of tlila spocl^s la a .'joxo iOmib from »-6 foot 
hlTh, ijut l<3(mtlc&l "TltM tho 1^2<s[^ fom In evoxy otiiar portieolar* 
Its rtngo be<;lna in &n ozposod portion of voataom Waahinstont 
lAiovo fli'^ :^o.itly it i^i ^timtod tr tlio avvoro soar-lxMoaaa* Pasdiag 
along tl^o TT • tern alopeo of tho oaaoadoo in v7Aahlngton an& ovoeon» 
ita olovQtlon oontimially inero&aaa luitil in oallfondta it la found 
only on th-a hi^^ost ridgoa and poaiui* Its aoatih«i8!»8t ranso is 
mnem in. in h-^^9 county* 

Tho entire ranco of thia otX is avopt Vv oold drivins north 
winda vhloh apparontly a-xrro to ioamp tho arino taucparatoro and othav 
oonditiona throu^out* 

It is to thla forn of tho Q* earryana that ato^ nan turn 
ihon aoeking 'Ixroirse* in tholr raountain pajturo* It ia otooKtiem 
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Quarous gcryana. (liount&ln ^Hilto oe^:). 




K* 



Sanbedrin Mountain In Vostorn Mendooino County. 
Shoring Quorcus ganyana pastures and bare plaoos and 
^oslon caused by over pasturing vlth sheop. 
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nicnal TotiH In •as^teira irondioojLno county. 
81c? es coTflcrert with lew EX^rrtitg cuaroua gEoryona and cpon 
placns r/hfiPQ oorafrlns has boon litllad W ^io^» In tho taroaeaanl 
la ral»o itelloboro, (vearatruw) alroya an liiuloatlcn of srorlnc witar. 



or jr iBiiKireda of ftorwi on ttto TiO&M* poeKs^ end hi^or sXepotn 
In th3 nost oacpoaoa pIamm «fr tlie Hortli coast Bangos. It ^foma 
thlolcost to tlio <«oItt»ion of ovwirthlag Olso oaoeapt QtteoKRta daroo* 
l€i;»ist oeoosioiHCUr* VUd OlMrqr* (O«r«no)« 

Tnio «pool«o» alnwit iinftlilod» postoroo tliou8»nls of aSieop 
satA E0B!t9 «B wqXI cs orttXo aH luffaoot and not only Keops tboR up 
tnt aetoalSy fattoHB fattena tbin* Sto atoolt uoep liiolo ransos of 
It o^ten doan ofton to loaa than within tno foet of tlia ground* 
Aside fron tite valno of ilia Ieayaa» the acomt i^iloh la quite 
avect» forBB a rloh diet for 8to<dL» The imst is tisitally aure boOL 
alwik'-rnt^ 

pozsos QAiC, (Hius diTorailoha}. 

Poison OeH (lama dlVj(^slIoba)» la usually a snrLTl oiirub firon 
2 to s fo t high» lut ooa»>;ion&llt it aaoands t^e tnullca of treea 
as a vi.no to a holciit or lii or SO fo.st» Tho l«Xlets or i crbloular 
to orate^ clauoous* vXiii dl&tinot vanaticn* Vi^ contain on ir.;l— 
tntlnc and polaonoua volatile oil idiloh polcons riaiv p^'^^ona W 
alnple contact or fnrvn \v diiTualon in the air* Tlia finilt la pale* 
about three lines thlok, and quite a2«uid&nt» 

Hhns dlTorciilolia ia evuryrdiare oota::on throu£;h the ^ilUy por- 
tiona of cclifomla* 

In the rancea the leavea and botrrlea are readily euton If^ 
fllheep» coatot and horaea* lut not W cattle aa far aa oould be 
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Rbu« dlvorslloba. (Poison Oak), 



drop tll4Bb 

Xn mxBKiiag up th» «mXa« of tHaoo eaXifomla oilMi tlio Mvoea 
•lasslfioation liilo *Xlv«*t 6» erocrgrocat ana daolitutoua vUl tw 
pul«« ztio foxmor elaoa laeludM Soxub oalc aad curl^Mf Semtb (M^ 
(Qttoroiid dunoaa anx Ysarloty rovolata) oanroa itlTO Oak, (q» wlalla* 
enil), and Mam 0«a&» (Q« ohvysolopia)* Iho d«oid»oaa ooka oeaaisi 
of Dlaoy or Bock* Oakf (Q* dooglasli). Blade oaic, (Q* «a3.lfK>mlaa), 
aadi aottRUiin <iat« oak» ( q. gariyana)* m« Foloea oak, (isiua dly«p» 
allaiba), la alao dooidnoua* 

fbo Xiro oaka, aa aaaa ia iko pvanrSmia daaorlptlona, oo-nxy 
Iko TsmuOi aroaa on tko alopoa and ridgoat anAt oxeopi tor a fair 
laolaiad apoolraoaa of Qaeroaa <dir)raolapla, ntitm ev«v within Iko 
tisdMradt o» oonifooroua, iMli* fkoao live oaka, tkerafore, occtsar 
a ooatlnooua keXt of oountiy uhlob ia f^oo from anov oxoori for oo* 
•aaional akoiri p«rioda« Tkia bolt* tkavafov«t ia uaed as a wlnt«r 
yango for boidine otop atook idion food ia aoavoo ia ttio vaiiflra andl 
tko doep enova ootop tho laountalns. Skoop and goata ara kopt in 
good condition on tkoao XIto oaka, tut oattlo aaA koraoa da not oat 
tbora to axqr axtoat until othor food cannot ko obtained* Then thia 
•krovao* keiips thoo in f ejd until otheor ia arailablo. 

The dooidttoua ocks, not taking Into account tho Quoitma doog* 
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laall «liioh 18 of little foreco vtaue* ore found In the tinker 
^^t or al)oira It* The leaimo o? the doolttuouo ofllC0» in ecntrasi 
to the hnrsh apinmoont ones of the live octlcs, are l6X>£;ert lebed 
tm& mti* This enebXea cattle and horsea to ^t thfln m1^ ease* 
end 09 19 also txu^ pt eiheop and roata* th^ aottially .fatten on 
the lerveo of the BlaoK oal; tmA fhlto Mountain Oak of thooe upper 
rlteda and peaica, 

fron the obaeorv&tlons just rooordod oonojimlng these oeveral 
•pealea of oalnat It v^ould aocaa that tho nutritive value Inoreaoeo 
vlth tho altitude* to Torlfy this» and to aaoertaln If posulhlo 
their relative focd vcauesy a choniioal analyala of &.6h apoolos 
¥03 nade. 

for tJio purp 03 of thla analysla tho leaves mtT i natherod 
diirlnc: the aonth of Btafpterabor \ft';n tHoy ijere fuller nature. Only 
^ooe tjhlch were grjon and vlcoroaa woro taitai. These ware dried 
In a roo?3 of ordinary tenperaVorot and vore then srouaA to a f :ino 
powder. 

In c^^tharln:: the Polaon oa]&f (Wna diver sllobt::), the vrlter 
was adly poioonod ©van tUouch cloveo w;rc vors. Aft^sr drylns at 
mrdlnarjr rooM toeipo ature, the leavoy we-j?.; rii^os ad Into the rjlll 
vlth haro handa tnd no poldonoua oT" «t3 follotrod. Tlnia It would 
•eom that the lr7.1tatln:: and 2}olson6U8 oU of this plant la vola- 
tile at a oortparatlvoiy low toiqporature. 

In the analyala of thdso oat: loava8« the analyala of foods 
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fts 00t ferlti la )»ai«iiB 4d« Biira«u of otaMiHzyt !J*8«D,A*t v*a 
fiollo««a. In tliis wMlyslSf JMrnm&pf o«rtaln oerrojni «pp6fiv«a la 
in* •ilier ttstvMt «nd la tho nitvos^m f3PM •xtraei. 1!i«i9 «imM 
wesTv) dtto to o«rt«ln p— laiayttlog of oonpooltion of tbe Ofllca* 

Za Um dotconainatloa of fat, or othair extraott quantitlos of 
•aifvoiftqrUt tho groea ooXorlne nattur la the loaves, yonainod la 
t&o oxtvooi. 10 vaaatttivo riotiiod bolag loiowi for tlio oxtraotloa 
of olOoropiiirUf tlHOf togothor vita tiM guras ami roolao «ai^ aro 
ooatalaoa vitbia tSie loavoa or oa tlio tooantiii «ad ytfbooeoaoo of 
tlio outolAOt iaovoasod tho otbor oKtraoi bqrond ita tamo pecroont* 
ago* 

Aftor AotomalalJis tlio nltrogotHProo aoctraet, idiloh ooaalata 
of wsar* atarob, peatoaaaot oto.« tbo paveaatago appoarod la* 
ozplioably hl^. Xho on3^ po^olblo axplanatioa aoooad to bo that 
th& tormln content, lAlcix, Ijqt the r.othod of dlfTcur^saoot folia la 
tais group, had aot boon aooountod for* It vas aoooosaxy« than, 
to aalLo aa aiMlysla for tannla* 

la doteomlnlnc thd troinln, tho method of flftathar vaa follovod; 
that la, tvo grama of the substaneo to be analyaed vcia taken aad 
tho taanla extraotod with hot vater, la vhloh It la oaally aol- 
ublo, until a dilution of 1 to 400 porto vaa obtalaod* fhla dlbi* 
tlea la noeo;»aeEqr In order that potasaiua peonoaacaaatu coqr o|a>> 
ploteSjT oxidise taimln la tho preaonoe of ladlso-oamlao. The 
oxidlslna pover of tiu? Indl^o-oamlno «aa det^nalaed iqr axtraotlng 
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fMJlo««A« In tM« «»ay«lst beviVQv, o«rtain mrcm aw^tai^ in 
Hi* •ilier ttstvMt «nd la tHe nitv^s^m f3PM •xtraei, 1!i«i9 «»tani 
vQord dao to offiptsia ptBullarltlog •f oonpoaltion of tlio •aks* 

Za Um dototviBtnatloa of fait or othov extraot* quaatitlos of 
taagtmttftXf th^ sroea oolorlng mttur la tho loaves, yeoalaod la 
t&o ostvooi. 10 «iantAtiv« nioiatoA bolag loiowi for tlio oxtroetloa 
of dOovoTiiyli* thlOf toeotli«r vita tiM guns aad r^olao v&loli aro 
ooatalnod vltlila tSie loavea or oa tlio iooantiai ana ytfbooeonoo of 
tao outalftOt laovoaood tao ottieer oactxaot hoft^vA ito txao poroeat** 
age« 

Aftor Aoionalalng tao nitrosQtvfreo ooctraet, fftiloh ooaslata 
of ottgar* staroht st^itooaast oto.« tho poarooaiago appoarod la* 
ozpllaably lil^. Xho ona# poosiM-o ospXanatloa aooQod to bo that 
the tarniln content* ^iclx, bor the motaod of dlffar^jaoot folio la 
tais gvoup, had aot h&en occaantijd for* It vaa aoooosaxyg thont 
to aako aa aaalysla for tannla* 

ta doteanalnlnc: tha tannin^ tho method of fldathar wao follovod: 
that 1B« tvo grama of the oabotaneo to be anaXjraed vaa taken aad 
tho taanla extraetdd with hot vater, la vhioh it lo oaoUy aol- 
ublo, until a dilution of 1 to 400 porto vao obtalaod* Xhla dlbi* 
tlea la noooaucoy In order that potaoalua peonaaagaaatu tiaqr o|a!>- 
plotdSjT oziaiso taanla la tho preaonoe of ladlgo-oasmlao. The 
oxidising povcar of tlia indlc^-oamlno was detoralaed iqr oxtraotlnc 




Slopes coTooroa with lev crotrlng Quorcua gaxryona unl opon 
placos istiere oorerlai: has bean lLill«d W sSiotjp. I21 the tctrocrcaaBi 
la Falsa HoUefboro, (Temtrum) 9lvrs^9 en Inaioatlon or oprlnc vat«r. 
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OT'^XL* IxutKireds of maanm on Vm rldgwit poales, end M^er slepeo 
In tho most exposoA pIao«B of tlio north Oo«9t Bangoo. It foma 
thloicost to tlto ofKolnolon of ovovrthlag olso oooeogpt (^mvous otara^- 
lepl8« ooeaoloMOSy* Tild OuanT* (OflnuBUi)* 

TMs «peoieo» aliBoat iiaaidod« pootoroo t&ousnnOs of abeep 
am eoato 18 woU as enttXo sad 2ia9rao«« aaft not only Keops ^or «p 
tat aetoalSy fattow fattotia tb«a« Hio atook i;oep liiolo rangoa of 
It oaten Cjomn oftan to loas than within tno feet of the ercnnOLm 
Aalxlo fron tlie valxto of tho loaTOBt the acom« vhloh la <xalte 
8«eet» foma a rloh diet for atook. The nast Is usually sure aaA 
a1»xn(irjit« 

POISOX OAK, (rJlua dlTorslloba}* 

Polaon Oak (iniius dlvjurslXoba)* la usually a snail oSizub firoD 
2 to s fc t hJU^» lait ooasjlonallt It aaoeinfls t^e txuitl^a of troea 
as a Tine to a holciht of li» or SO fe^^t. tlie locflets oro orbicular 
to oTate, clfloooos* t/itli distinot v^oaticn* Xhoy contain an Irrlr- 
tatlng am polaonous volatile oil lOiloii poluona ciaiy peri;on8 lir 
al33(Plo oontact or e?en ly diffusion In the air* Tlia fruit la pale* 
about three lines thiok* am Quito ahum&nt* 

Rhoa dlTarsllolia is evocry^are eoiff.on throuf^ the Itllly per- 
tiona of California* 

In the ranges the leavas am borrles tofe readily eatein ty 
aboept coatSf am taorsea* but not ty oattle as faer as ooiOd be 
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Rhus dlverslloba. (Poison Oak)* 



X«uiil vhloh is of little fora::o v<auot ^^ roimd la tbe tlilber 
bolt er aljoTo it* The leaved o? 'he doolttudus Oikflt ^ eontnui 
to tlie hnroii opinesoont onoa of tho live oal:8« ore lQrcer« Xobod 
and aoft* this enablea cattle r.7id horsca to -3&t tlieia -.itli 9aae« 
and oa la alao truo of did<j!p and coatat the^ aotttally v'atteii on 
tlie ler vea «r the Blaok oak tmA milto uoimtain oak of these xtpptit 
ri4lgea and pealca. 

f^ ) the obaerrt:itiona Just rooord^d oonojrning these oevoral 
•peaido of oakdf it v.ould aoom that th.) nutritiye value inoveanas 
«lth tho altitude* to verify this, and to asoertaln if posaihlo 
their rolativo rood vcauea^ a ch<3sloal onalysia of o .oh 8T;<30loa 
was n&de, 

for tlio PIT? S3 of thia analyaia the leavoa wuiv rntharod 
diirln:: the nonth of S'.jp^,aR: «r ^A-n tU'^y Troro ftuiy r.ature* Only 
thoae which we-o gr 3on and vl^roua v-oro tsateiu theuo w-sre dried 
in a roo!9 of ordinary teiiiperatm*et and voro than ground to a f ino 
po'vder* 

%n natharinr: the Foiaon Oak, (Hhoa divorsilob^), the writer 
waa odly poiaon^ja ovon thouji ::lovoa wiry wor«. Aft-^r drying at 
ordinary poo;i taipo 'atui^e, th© loavoy war j pr-a od into the r^iill 
with "bOT'i handj t id no i^oisoioua oT" ota follovcxl. Ttais it would 
seam that tlio Ir-itaii r; rjid i)oi8onoua oil of thia plant ia vola- 
tile at a oortporativuly low tesaporature* 

Zn th<^ analyais of th-320 oak leav oa, the analyaia of foods 
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leuiil vhloh 13 of llttXo tOT^zo v.'auot oro rcrond In tbe tiMber 
b<ilt or a^vo It* Tlie loaves or ""ho doolttuous ooKSt ^ ecntrtst 
to tlio hnrsli spineooont onss of th<3 llvo og&s, oro Xarcer« lobod 
and aoft. this enaii^ioj cattle end horses to oat tlicta */ltli ee9e« 
find as 18 al30 txu^ o^ siid<ip ond r.oatSt ttic^ aotual^jr ratten on 
tlio let 7e» 9t the BlaoK Oflk oai Vhlto iiount&lii Oflk of tlioso ttppor 
rl«so3 and pealcs, 

f^ ? tho obsoTTf^tlons juct i*ooo»i';»d oono jrnlns tixooo seTaaral 
•poelt^ of oafea* It v.otaa Qoja that th^) nutritlvo value laoreMos 
vlth tbo altitude* to vc-rifjr this, and to asoertaln it posulblo 
tlioir roiutlvo rocd Vs'OLuesy a chc^olccil analysis of ech spaoloa 
was nade. 

For tlio puno S3 of thlo analyolB the leavoa wvjri nathored 
diela:: the aonth of S^Tpton" «r ^.'fi.n th<3y ^(yra foiljr nature. Only 
thooe which were cr3on and vli^orouo 'wor^ tafc^i. Theae wire dried 
In a roo*3 of ordinary tetqperatm^ei and vore then iprounA to a f mo 
povder. 

In c^tliirln:: the Poloon oakt (Hhao dlversllob^)« the vrlteo^ 
was aaay poiaonoa ©v.-m thouji c^iovoo w)?i «ot«. Aftcsr dxylns at 
ordinary rooi txTpo'atu^e, the loa7©3 ^arj px»j3>od Into the rjlll 
with hdv) hancla i ad no polsoioua oTr -cts follotzod. Ihiis It would 
oo'^m that tiie ir7-itailvi;: rjid poisonous oU of this plant la vola- 
tile at a oonparatlvoly lo^ taiuporature. 

In thu analyols of thep^o oak leav^Of the analysis of foods 
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aXl Vm Uaexisk W nNMUM of Mdiml cluiMoal iiicl iitratiag iTitii 
yotaasiuQ ponauicamte, tbo dtifTorana* b^i.e^ tkQ two tit7#* 
tlQMi vaa the ivmin oxidlsod i3Qf tlit votasftlisa p«ziaaiigaiMit«« 

lltli iai«09 «Ke«ptlona in ih& atbar ostra«i and tlie nit3^03ell» 
frcje exir««i« ih« yt^eol r •f;'ioi«l aetlwd was tcXUmBi and tho 
saoceKxHns ial3l« glroa th« roaoltt af tba MUOysli af tlie dlf)» 
f«reni opMlMi of oil: In m •l]^»dx]r oondltlon. As a neana of 
oanot oovparloan, thaoo raoiata ware oaXauXatod flrat to a vat^idp- 
txao baaiat «adi finally, to an aXfaim luqr basla* fho analyooo 
vore all oarriea cut In duplloato and tbo avaragoa tfikan aa 

fOllOWBS 

ABALYSZ3 07 OAK XtSiVES* 
8aaQ>Xoa Ais Bxy. 



BgO Ai^ ]*yotola Flteo f anrdn H«#9reo Ithor 



Speeloo 



QtUBPOna dauglaaii 6.21 0»3£ 8,32 So,S8 &«00 54.6S 4*35 

dumaaa & 3.90 0»42 9,16 26*T9 U.06 2l,4l C.S6 

rarlatr 

Wiallzanll 5.54 9.66 10*95 Bd*48 9*69 30.89 5«8e 

ahxyaolepla C.&3 9.62 8,3£ SO.35 10.19 31.62 '6,b0 

eaiifomiaa £.10 s.3& e.is 19.2^ lo.es 40.50 7.O6 

earxyaim 4.50 9,44 is. 05 16.86 9*01 40.18 5.47 

fStnm divaralloba &*39 8.66 G.8S 86.13 6.42 41.06 6.60 
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all ibe tannin tor mmm «r mliml ahoafooaX and tilaratiag vXHl 
yotaasluB peonoansanate, tbo Alfroronoa b«t .oon tlio tvo titrik* 
tlOMi was ma taimln ozliilBad uy iha potaasluBi painaaasaiiata* 

nth tiiase aaoeptlona In the atbor extraoi and tbe nlixeson* 
fro* axiraeif tha vet^aX r arriolal aetlM>d waa follavai and tlia 
saoctfodlTii: ial)la glraa tha roaolta af the analysla af tha dlfw 
facrent spaelaa «r aai: In aa alxHtxr aondltion. As a neana af 
asaet aaqparlaaay thaao raauXta iraro aalauXatod rirat ta a «at<3i^- 
flrae baala« and flnaxijr« ta aa; aliralftt har hasla* fha anaXyaaa 
ware all oarriad cut Sn duplloata and tha avasraeaa takan aa 
f^llova: 

ABOiYSQS 07 OiX UB4VE8. 

SmpXaa Aiv Bry* 



Spaalaa 



Hfi0 Aa^ Pvotaia Filxra fannln H-jiarae Bihar 



Qnwoaa douglaall c«2l Q*sz 8«3a 

duoeaa & 3*90 s»42 9«16 
varlatir 

wlaUzanli S,54 9«6€ 10*es 

ahxyaalapla 6*59 9*62 8,S2 

ealifamlaa c.io 9*35 8 .is 

garsjrana 4*60 0*44 is ,06 

fStnm dlvarallaba 6*39 8»66 6.8S 







;* 
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So #28 


£•80 


34.65 


4«25 


26«y9 


U.88 


S1*41 


S,86 


39*48 


9.88 


30,89 


6,88 


30*35 


10*18 


81,62 


a ,50 


l».ZSi 


10,82 


40.&0 


7.06 


16.88 


9*01 


40.18 


6,47 


26 .IS 


6.42 


41,06 


6,60 



dURMa aaft 
vlaXiaonll 

«QiifomiM 



Bji^ Aib Protein Fltee 

? ^ ;:: ^ 

0*88 8*78 88.18 

0.88 9.88 8? .88 

10.88 11.88 80*88 

10.88 B»9^ 38.47 

9.88 8.68 80.88 

0.90 15.77 17.04 

0.18 7.84 86.68 





ItlMB* 


5.88 86.48 


4.48 


14.88 38.88 


5.4f 


0.97 38.08 


8.07 


10.89 33.78 


8 '74 


11.19 48.88 


7.44 


9.44 48.11 


5.73 


6.79 43.89 


6.87 



Wk%(X on Alfalfa Basis. 

Quea^eiia dou^lasii 10.98 8*78 7.83 31.88 

• OUBOOa aat 10.88 8.78 8,48 84.83 

variotr 

• vlallzanli 10.08 8.88 10.11 87.81 

• 9tarfWtHmfX» 10.88 9.M 7.98 88.81 

• OallfOraUa 10.88 8.77 7.86 18.03 

• foneyana 10.98 8.88 14.04 15.18 

nnui AlTOrallaba 10.98 8.18 6.44 83.68 

liadiaase aaiiva 10.98 6.48 17.60 22.68 



4.70 


32.46 


3.99 


13.08 


80 .U 


4.87 


8«e8 


28*88 


5.41 


9.70 


80.08 


8.85 


9.96 


88.01 


6.68 


8.41 


87.60 


8.10 


0.04 


88.64 


O.U 




80.31 


8.08 



In ihm dlaouaulon of tho ahonloal amlyala af tbaaa 8»aaiaa» 
alfalfa im la aaloetod for ooaparlaon baeanaa aliaifa saoai im ba 
tlio baat and ooiiiaiiost faraca plant In calirosmla. A eoapavlaoa 
wltb tlila plant tlun naturally aata forth the Talue of oafc laavoa 
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A8B OMXSBf • 

Xn oaqparliig tiM ufti eosi«it •t o«k leaves and alfalfa, it 
la noted that tiM aali af otta ▼ariea Iwt littla la varioua ap^iaa. 
fULa vajflatiaB ia nat nsro %bmn faui^antlia af ana paroont* «bila 
t^ao avaraca aaii tct all tlia apaaioa la aosaaitfiat cpraator than 8»7S 
paroont* fhX» paroentaga ia d->l/4 pasaant graatav than in alfalfa 
hay, 

la all tha nlnaral, aiiA h«noa tho bana fDnslng;* nateriala af 
tha plant are in tha aahf aafc laavoa heva thua a graatav value 
t9X czewing ai aa h than haa alfalfa* 

fvaaaading ta tho pvataSn* er aoaala foxntnc* oontentf greater 
▼arlatiana are anaaitntared* fha oaag^ariaon aheae alfalfa ta oaa* 
tain Biara thas tvtaa aa lasah pratetn aa anr-: af tha aa)ca xrith tha 
aaaaptlan af taa apaaiaa* Qaarooa vialaslnll andl Qaauratia gavxyma, 
Zha fanaar avavasaa lo.li and tha latter 14»0« parewit. tttaa^aaa 
ga3»irana» tharafara, anwaachaa alfalfa aloaaly. fha athor apaeiaa« 
thaiigh falliac far haiav alfalfa aro not paor In prataln. Iha 
araraga ia nearly al£ht percent t Tdiloh ia ana-half af ana paraaat 
hlghar than aat hqr • tha heat af aaraal hiya. 

fhaoa analyaaa indloata tliat oaK laayea are auporioi- in 



ttisoX* fwmSxig laer^aimts to nen^Kfoaliimui hay; tHal ^na siwUm* 
«P90i«st C9m«iis 8B»yaiit}« aXiMst wptai to tifBlfii luar* 

OBSOS rXBHS« 
In •«k l«ftvM tb« omAe fHare is as Tariablo as the svot9in« 
ranging tvot^ prm so pezvont In Qaaawjui dougXaail to IS peraani In 
Qttaroua gaxxrana. Witli t!i« axoaptlon of tve af tlie daolduoua 
aalca* Quadraoa aaiifMniaa and Quoraua eanqraaat tiia otfk laavaa ava 
a«nBiaaffably- in^mt In oviAa fitara tlun alfalfa. XSils anMta fltea, 
or roosliaget in aaiu Unem to larotfuoa a vlda lutrltlTe ration* 

SBtSER SXmiOT. 

She fat» or aore oorrootly apaaKlncy the ethor axtraot* la 
eonalderahly higher than In alfalfa In all the apaeloet and ln» 
ereaooa to tvloa aa nuoh In Quoreua vlallsenll and Quaroua oall^ 
fomloa. Thla ethor axtraet does not ropr^^ent puire fat ixit 1»» 
oludea the ehloro])3i9rllf vaxoot and realna* «hloh eannot ba aapi^ 
rated fr^ra the true fat* 

fhoaa vazoa and r^slna aerra to proteet the leavea froi dry- 
Ing wlnda and Inelflnant weathor, and iMaaUy ooctir in the to- 
aentum or puboaoanaa uhloh oover aciso loavea. In aoR)} oaaea, aa 
in <2uarctta californloa^ the aaxeo and realna are dlataatoful to 
atoe&f thus daeroaslnc their forage value. 
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Xa •*• tHo nitvecon-i^M «aetractt eonalsilns of staveht 
aiigBr«» p«at«Mas» •to*« doM not oqual «lfiara in cjnr spMies; 
ana« In Soxub Oakf fells as far beXov as 10 poreont. This fast 
Inciloatea a Icvor rattenlns and hoat prodaol g powor tlian lit al* 
falfa. 

tannin la aa aatrlngoni prlncJU>le round In nan/ plants* 
Aside twa Its astrlns«nt proportisst Is Is aorldt and tlisroforo 
offsoslTs to ths palatoa or anlnals* In the stonaoh^ it prsolplc 
tatas tlM pepsin and pepptones* tlms prerentlne the fomatlon of 
dsKtroas and liladsrlnc digestion, dreat thl2rst and oenstriotlon 
in the digostlTS tract usually follows aa OTsrdoaa of it* Hieae 
aoTfoots are not so sarlted In sorae tantfns as tn othors for sons 
do not have so great a proclpltatlm; powev as do others* 

In detemininc the tannins in the oalcs« It vna foand towy 
greater in the dlTJ'erent speolos tut did not serve as an infal- 
lihle Inctioation of the ralue of tho leaves for ferac^^. For 
exaiqplet Qasreus douglasUt ahloh is tho poorest Totbz^ oak analytol 
Is lotTost In tannin, vhllcQuorcus duiaosa» a speeies prjferr<3d W 
sheep rjKi foato contains IS poreent* the larcoet amount of taailn 
detoormined in any one srocldw, 

fhe averace of tannin for all the oaiEis is a little over 10 
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pg g o e n t . ISf ttiBtinz tlio poirdore/I spectnans of the various speclost 
the intensitar of aorldlty coljnclilea trltb the taniiln peroostts. In 
ooQparlson vlth e«9t leaves* airalTa contains an InspprooiabXe anonnt 
9T tannin. 

Althoa£^ the vator oontent of the oak leaves vas pIao<^ on 
an alfalTa hay hauls, this (loe? not Indlc&te their tzue oonparlaon 
IbAii hoth are cxo-Um Green alfalfa centclns ol::^tr yeroent of 
wator tAIc!! la from 10 to £0 popcent hl,:Ji<sp than tliat In the 
▼arlcfos apoclea of oeHtts, lEhls shotrs the oa)c leavoa te be a aaao^ 
nhat laore oeaoentrated f o ;d In recaztX to protoln* aaht and nltrosan * 
tro^ OKtraot* than aproara 1:^ the coiacparlson on tm alfalfa hiqr 
basis. 

ZUUBZ0U8 owsiiiinarrs. 

Jtidc;lnc Any: Mxe r oaulta of the chonlcal analyses of the-^e 
wSn lea7©a, thay ixold s>j!^ to occupy a hi^h plaoe anonc foirace 
plants. Jhls \7oul<l be th:; ca;io ^eare It not for eaoesv^lve aaoant 
•f three of the ch^nioal coriStltaenta; nan-ily. onule fibre* resins 
and va3ceG, and tan In. 

The hlch percaiit of erude fihre tal^en tocether ulth thj lov 
percnt of nltro3^^o-free extract produces a coarser and lea.> no- 
trltlous fe-id than lecunlnous crop^. 

ThS reslna hare paa^ant and dlsarrro oable flavors hlch rondt'^ 



tlMtt tfl«tfl9t«fUX to Stock* A sood ctzanpl« «f tbla is soen In th* 
Qa«r«us ealtfomloa b«ftDr.) oltod* Tlio losvea of tho toanc iroes 
and dlira\>a of this opeolos contain no aoro tnimln tiMm tlioao of 
■iet of tiio oV-i^r apeoioo, are only X-l/^ yaaroent bolov aireOfa 
In nltxoc'^iHfroe QOLtract* havo a ralr arxriint or psotolny are lotr 
in <an)de ri-^ro* and are lar::-3 and aoft* ttieoQ ^ualltlMB sbould 
produoo a ro.;d superior to oat hajr* This Is not the O'- :'>» hovevor, 
for stoci: avoid it to a groat aztunt on a .count of tha roolns ant 
trazv^a 1; tho d'^nso to.iantum oororin^r the li^avxis. Tbose vaicou anA 
rosins oerve as a prottxstion ac'-inut drying trlnds and aevaro 
voathoar^ and aU tlio o^s havo noi*e or Ie...j of thon. 

As coripar id citii tho er.tdo fi.:rd and resins* tannin of ocdc 
Xeav'ja» .a bafo:'^ atatod, ia not only bitto3» and aatx^inont bat 
cro *ly Inttii'rar. -.; v:ith dlGostlon. 

CCBCI.U8I0M. 
In jora In^ tip t}io va!.ao of the fora::e o«2wS« fren <^^€Biloal 
onalyals und obserratlcns in tha field* the conclosion is r ^aohed 
that the f .ots o>>s«rviAi coincide in nout o^aesi vith the facts do- 
t-miinod W nnalyuis* ?or i^iatcnce* the d<;»cidu0as oSfUi posaecis a 
Iii^ifff mtritivo value than ti;e live oaks and are* as would e 
«9qpoot':xi, MOi'-j r ••..lily n^aton :./ horuau* cattle, ah -jp, ani soats. 
In oone oauos* hovoror* ceortair. physical conditions nodiiy these 
roGLatioBs* Ihls is true in tii ) cnao of the live oaks. Zhese oozy- 



tain a atmslMily lil^n poroportlon df nutrl«8ts and y^t otOr 
ahciap and £;eat8 tiirlva upon th«a« ThXa is dua to tlio thlc': luorali 
laaToa with their epinaaodnt teoth tdiioh preT^nt Uorsos axxl oattla 
fro'i suaooeofuily eatl.ns tbam. 

Altiiouc^ Bli stooH v^&r.xp tlio d€>olduo'.M eoko af the hlcihcir 
Qltitud<»a» y -t Int2''8crj:ilnat9 p&iSturlng oauaua <mch dsuia-o to tha 
forest a and c^^ound->oov«r» Vhon aho tp and goato ara allovod to 
brovaa an tho di»ciduou8 aalui of the tl^nborod airoat ihcf kill Ijy 
nlb;.-llns and traiKplin:, the aoodlirv; oonlf->ra, kill ahruba ty OTaor 
brovalDg, and out up tho slopaa In tralla vhich baoono do^ gaUlaa 
durlniT the rainy Beai;)on, This could wo avoided by pasturing tho 
aheop and Eoats on tho *llvo oaka* of the lovor ohaparval or brush 
aroaa» tlia only neooaciry praooutlon 'oolne; to jrorent too nany 
ooncracatins In ono place* tlju- &vo vdlnc too nuch treapllnn and 

culleylns. 

Slnoo aattla and horoea ar j unablo to thrive on t!ie live 
•aka« and alnco thi^iy do net brovae cicou ooitdi to kux shra->at 
never brovaa on youn:* oonlf'.ra, nor cut up alopoa ijy tralla* thoy 
nay profitably- be p'^atitrod on the tlrtbarod ereaa and on the hl{^- 
er altitudes. 

Thus, thla aai; &r*Mi, con: rluina half tho irhole atate, oan, Iv 
a oonaorvatlv© and weli-rx'ulatixl ayat on of ^.roiralnct '•a rtade to 
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p«Btitre flhoop am coata throtijhout th^) yoar, and all atoolc ditrlne 
tbo oun or raontba vid also during oaaaona of droui^i or irtion inniaar 
aondltlons noko othor food iitaocosaibl'i* 
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